[Mathematical modeling of the evolution of bacterial populations in continuous cultures with regard to the nonmutagenic variability of genome].
A mathematical model of the evolution of the genetic structure of the bacterial population during prolonged cultivation in a chemostat has been constructed. In addition to genetic mutations, some factors of the nonmutagenic variability of genome were taken into account, namely, the structural reorganization of plasmid and virus DNA, the DNA loss due to cellular division, the conjugative transfer of plasmids, and the plasmid replication. The general model also takes into account the formation of cellular aggregates during conjugation. The results of numerical and analytical investigation of the special cases of the general model were treated. Simplified mathematical models are considered, which can be used to explain the experimentally observed evolutionary variations resulting from the plurality of evolution attractors, multi-stage microevolutionary transitions, the semi-stable states of the bacterial population genome, and the undamped oscillations of the genetic structure of the population during prolonged cultivation in the chemostat.